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*fl«6TT«# L 4>#«tttt&1hfc: «t -o Tf&P $ it 
XftMM&Xlta yittx btLX 'JiM 7 /U-f 4*1851 

liuf S^tSfESMA LT v*'* •> AMSJtT* 0 . 
1 1 0%O^*5^Aft^£1ffi:fi*WHHJj 
(cateU pH£6.5~1 1. ff*K«i7.5A>4>l 

vt-^A (MAP) fcl/CHJgflrt-*£i:fcW«l:-*- 

ttsstfMHaRittstctt lt AfiautT-o . 

(C?1-£LTpH£6. 5 — 1 1. ffiL<Ji7.5Kl 

0 tews-*-* t ft (~ , ffrswtsrexttdM&tt l t y y 
mmtx'o . oi%kio%<ov vi^w^geuft* 
^(i*i^'jvi!s&B?ie^«s^%t?i-&fc, luie* 
«8BHstc***t4 * y^?im*mm%<m.£MX' 

miz£.t&v>mb. mt-?y*^j±ii*Rmz*£x 

VyW.-??*i'*;J*T>*:-*7J* (MAP) fcLTltfg 

era £ t ^wmb-rtwmmmmmm. 

t LT 'JIM ?/M-**«iS*ft^#£tci3Vvc, 

lt ^ A«sjtT- o . 

1 i ox^y^i/VMki^zmi&mmmm 

pH5-6.5-lKMLOi7.5Kl 

Mzmmnim&tox'ttM tiamzss. t& y >mt , 

iMffE"? A t zRmz-tx y ^Btn^A? 
^--)A(MAP) t 

[ft*JS4] tfWKi^fcmttXfcMHOiELfcfrVV if 

t LT 'J-«M ^/U-r^^flH^^Saa^&lcJoV^T. 
ti^r«0BHttft&tt LT ASfiJtT' 0 . 

i i o%<r>-?y^^Mt^t: mmtmmm 

C:S-&LTpH£6.5 — 1 1 . i?£ L<te7.5*>4>l 



o (c»r t s fne^isKanJiftfit^f u>jy 
mmtxo .oi%kio%«'j >^^*^jsfe^ 
fc*i*MS'jyi?JSS-|iriaW«l8iWciI^-LT. iwe* 

mmmiz^&ixh 9 y^^mm^mmmt^mx' 
ftmistz&ttzSLt&Ty^z-Tk. mivyx&t&m 

*»afc«i*t*'J >««*l»iEff«tt«±*"C4MWUfc 
^ffc^ti'J^Rk. 1515^*^^2: £RJE$-t*-T 

yylv/^y^Aryt-^A (map) tLxmfe 

imxms 1 tmtmzx D^mmmmztomLx&m 
msrth^wmmwsMmz^x . 
fri£^«JS«%ajic«tT-7^v">Amfiito. 1 

1 0%COV^^^^A-fL^&H?(le : S-«l)^»!t*I^ 
S£U pH£6.5fcLh, «F4L<«7.5J2Uifc:3BS 

fc. ms^mmmtz-ttti^ v ymt . mrfe-?;/*^ 

^Ai; £KJE$i2T 'J ySv^^Aryt-fA 
(MAP) fcLTH£flrf4£fc£»«fc'*63nS»BR 

[000 1] 

m&it-t&^mmm%»>&mt,zm-?z> t«o-c-*>4. 

[0002] 

v&k* ft^m&mzm^tzvmwmwmmztix^ 

p Hi&«<fi»SrS* t «r * . p H (CM L 
T (±#^¥3-80175^-^ . ft&T-&ji$EB# J K£ iXT V ^ 
4. HRWfctt. pH«6.5^1KffJL<tt7. 
5*>£<01 0(0teffl*<ftV>i:$nTV»4. pHJW 
CoWDVf) 'JttfcLT»»S-££*lJjatt. ^itlSte^ 
^JgftjWeioT^MBSWs^Ja^iifcT**. X, Bit 
ft*«» ^^K'Sr^^^t'coSA^tiKtt^x-C-^O 
§IT^ 'J T'^P^^I. i feft 
-l»C:h-C«)4. pHPSffl^^frWIE^^fc^^ 

fcLT, if^io-a^eaiT^fg^K^b^^^^A. 
&m*m-thvy^. sm^>v^^t,<, ^2000-210 
&^'jkmzm&*.m* v v a . ^ktk^-j- h y a . 

[0003] -JJ. *«{S*^<7)3!aSJJ&i: LT. 

Mfi-ft5oa* { ab4*^ d^S2<iJiSJ{is(ct5^T. ph 
Bwt=i!w- h m%m% mm* $ iiT v ^ \ 
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!(3) 002-1 53846 (P2002-153846A) 



ttTf£A*#£-<5:S2:pH#l 3£T-±#U -«K 

p h 1 1 mmt. mbh&MZimzm&zit&f&ixtfb 
h. r>*^r z t 

urn *noa y X'hhtK p h HitTyt-^A^ 

[0005] NH4" -» NH 3 + H* 

cooo6}$^^, mm*m* y •> 

h y ^Aijjtwa ( 2 5°o *»*n-wi2 6%. 

UT p H £ 6 . 5 fc*t#S«4<0#R#O*m-C* 0 . 

[0007] mmniMmmzm^x ph^6. 5*»s> 
^-T&ftm-thfflmtf&th. nr/Mryjffl* 

8WIT TT - T £ JQKBW & ^mm&. £ ilT 

[0008] #»pkoB wut. p Hgrnmomamzz 
< Lxi>m&mzm&Zitz>zb%<pH£6.5frt> 
1 hc. l<(47. 5*^1 0 cossrn^ y £*tf* 

[0009] #»8J!tf>fl!l<0B Wti» ^«l#f7k^?ig^-rT' 
[00 10] 

[ ski **ife-r4 ±ie^sw^^j£-rs^ 

fc*flll LT tpHtfl 1 n&X'h 0 . fR£4MRffi£ IS* 



d<IT\ pH£6. 5*^1 HC*t«f-ri>Cfc^J:'5. 

-? a trv-^Ti: y ywtR&L y ^Kvj^ 
^^Ar^W (MAP) ttcr.xm'fcitzti 

mzftm-f h &m<n> n b K=2r & . 

[0012] *»Bj|<offi«o#8(i, ±IEfl!l<OBW£jfj£ 

mt^m&<o3mmmme>&®mm.'{tizm^x t±ie 

t R=eitc U yKv^^^ATy^E— »7A (MAP) i: 
[00 13] 

mim^^m^m-th^mmBimimmmcom^.miz^ 
^xm9*m^xmw-th. rnmmmnmxn3^n> 
^mmmmtmmwomm 1 ^x^tLh . %p»i 
rtSfftiiflgif is 7 *j 1 ®/ttmmcox tr- h Tiae l t 

tJO. ISff«l7tc]RyWt<i>^S#S8tcJ:0, «A 

• ^»sjKwa-^ 1 0 twmnrismzti 

Sft4»<tSi:ft(ciff«tt1«*«fc:ffi« (K*) ^*«^$ 
^14. ifc, l<DTmzl,Zt-?9 atfmx-ikt 

tlX&K). mm.*yy-9bt53:Tfa>bu—7 2l,zi. 

0 — 5 0-C) £5i«-r2.J:dicia«3^ho-;U$ix 

[0014] $ e=\,z. 5mm 1 tcti©«,o4 , %mn 
(*) s ^^'x s ry^-7^f«iM^ 
• %»mKtm^if9 1 o<o*»3&<-^ («itr3 0 

-5 0%) l3«^fL&. Sf^7'or*^^m$iX&*^ 

[0015] if^14^P*»t7)^fc LT . ^ (K 

ig) . as. *i«fctxpH^4^mi:ii»«03iyr' 
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bv-junjmxbz,. *JKH«» «&^<*<7>pH<7)&j® 
a y b v-Mz±Z < ffi*>4 . 
[0016] JUT. **Pi0>#«£fti*-*-Hl fcfflu 

6.5-1 kcsbsu -77*$/*? £.t^mmmvn<t>cr> 
x-hh. muza^x. fmmiiz&xzixrzimmm 

^>">A-fl:^3 0^^JPL.-CpH6.5*>^l UC 

x. — fm^^mmm<7)pHii5—6X'htcox\ ® 

WpHSr5i: t-CH^^oTt. [25 £^19. S 
ftltT'0.2 5% (1L (1kg) 4>C2.5g) (0?m 

I), -Tile. *BHfcv^*i^A<^fi$/;E/M45 8. 
3 g tfc D v/^y>>A<r)i§ A;Hi 2 4.3 gX'fo 
&C0X"pH £ 6 . 5 JiUiC^&^^i^AfifiJtte 

o. i o ^Tt, asfc^fao. fcwtc?? 

*S"?AMg(0H) 2 &jS*J«SAUT tpHlill tUilC 

wc*f-rs-7^v">A«tit«ii ok&tjwb* l 

[00 1 8] UllCfcWC. 

ftZtitiftBm 1 rt-Ctt#«tt«£* 1 0 a.lzi.hi%M 

ttMtf&mz'tthti. %mmmM2 1 *v>&mo wt 
y >-^mvy2i b*ztfm&.mz 
£>o-frMZtix*>i>hvym2 3izBimit2tih. £ 
fc, : &mffim\ti2 i<$<7)£M>mmik-&tyi («zr*\*) 2 

1 atiR^y^cj; ^g^nr^-r 2 2 1 uxg* 

[0 0 19] 03ORJ6lfc:, >tt&(li2 1 b# 

h y 2 3 i,zt£h y v<own^j6*s- s^r . 0 
3wrjc2k, ±yammit-&v» e^rf-n 2 1 a**r 

[ 0 0 2 0 ] 12 1 (CfcV^T . *imtZtltt)\' b y yes 

2 3, ryt-T2 2t-7^^i/'>A-ft;^3 OcOVj/ 
*S"7Ai:#KJSLy ^^yWT^t-^A 

(MAP) 24 LT@5g-(t$:rU>. @5&fLRJfcst£l2 
3*>Rl63fc:5c$\ ®JgftRJ6tf> ; ert'JfcfcL 1**1'*} 
A : 7^-7 : yy=l : 1 : 1-C**. 

[0021] 06tc||!& e j: O^fcrtBHfre^s^A 
Mg(0H)2$:^A LT p H 5:^-fk$-ti-!tB$<50r ^^-^ A 
-<5j-y(NH4h y^lg-<5j-^(P04)<7)ilUgt^Mffi^^ 
-f. 126^-^)10, pH#6. 5i^BC&*U4T:x*: 

^E-^A (MAP) i:LTSS$ix^T. T^-^ 



A^y, yyiH*y*w^i>£t#^a>£>. i 
tz. pH^7.5VXHzTh.^^zm^t-ti,Ztt< 

[0022] muzmnkx y^Jt^K-ftv^i^^A 

Hg(0H)2<OjgfcAt/MRi:T>'^-^A'f 5fy(NH4), 'jy 
&J*y(PO<l)cr>mj£ : £JV%.tcr>mm$:vki-. 127 (c^ 
"TilO. Ty^^A^yOWO^lm^/K yygM' 
:*y (P04) Zyim^MZttL, *K-flT?? r *>">AMg(OH) 
2Sr40m^yHSA-ril(f y y^^x^ATyt-^A 

(map) tLxry^-r^:M.tm^tii>zt^ 
: rvt-r = yy=l : 1 : 

[0023H10K. sujffli Ltz^mmmmtfj 
mmi^trnx-h h . m 1 o wx. . st^s 9 twa 

HfiF^"CSjr*\ I29i:<0fflsa£t4. -7^^-v-^A-fb^ 
3 0 £*tME£ftfc:&'d' LfcjSfc: fe S . ?fLUMI&«D> # 

-x'A«HuiicoayT'*)?». 
[0024]-*, m&zyc^x y 

tiWiEfflUT* 4.04 £ W»9f£*S8EO Jft4HJ-*Hi 
0.034 : 0.001=34 : \X*for>tz* ZiXX'it^ 

'jy^SL, mm (ry^-T) zvyM-??*^ 
Ary^-^A (map) t bxm^-thztii^m 

[002 5]d(?)J:o(:. y v<7)-^^Oii'-^v^aig 
*ft»«a<0S(3fiW*H2{cji^-. 12- 2 {4. 
AT'pH^6.5-1 IteMSL. V^*>">AfcJMS 

3&»4.«»LJt y >«*«***fyHii*fett*i«y ^ 

*a$r*-ri2T-$)-l.. 02(ct>v%T. SltcOfflSjS 

(4. y vw***^»«aa*i*fc<4i!M»y y^3 1 * 

v^*i">-Mfc£*3 0i:|Bl«fc:i1-gp*>^^-rSjiCC 

ft*. jmmm>2 1 y ym<ttB3t* 

ftttfrbnoztx-mi tmmizpH^e. 5&t> 1 1 
cs^. r^-rsryyssv^^^Ar^- 

[ 0 0 2 6 ] i28ic 04 ^mcoimm&gLftm. 5 0 k 

g/S5r3 0B^»^»L^t $<7>-r* MSSStth 
^. C £ •C©Sf^fi(4 8 0 0 L/^ t L-Tt . y y-ft-^- 
**iWIJei»U J 5rV^*&«» Ty*-T*fAlZTA bm 
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tfxmmi HOppm t —-ft. V >^#3S 

mm 3 1 1 txmm^m (vy^mio%) £20 
kg (v>-tt&2kg. mwmwmm. 1 . 5 0 0 k 

stc*t-TI>S>J^O. 1 3%) tiffl&ALKig&ii. T> 
^-T;#x«4xXhll&f£8Ba>£>SI£U m%^X\,z 

tz . -r o «fc 3 y **«8E%ft i mm y ^s?»a 

[0027] ^mmsmt Lxm^nm.h^x.^ti. 
mtmcom 1 / 1 0 1 m\ Ltztt^x y >aHMr«ii 
^•(i'j >a*-co . 0 1 

1 0 0 2 8 ] -ft , y xiS-ir*^MSI% * fcliSSfiS y ^ 

i?jg3 1 zzKm-sLxtfrnftMizizmzztz-tzb 
om&m& 1 o%ot^*m^ u\ 

-f . 01 Hi. 7/*yWpH^6.5~l lCI 

[oo3o]iii{:fc^t. vtizm 9 x-mm uz-wl 
izm^btiz^mmmtmsm t m-gnmiwrn^x- 

^■t. 09*: Officii, -r^i/^AMSOM 

y ^w^^SBKftifettHswj >«t3 1 zizmmm 
m*)X'$>h. 

[0031] *m&m<?mmmzm 1 2 . a 1 3 

^TKW4. Ill 2, 01 3*4, ^GMfbffiWtoZo 

izry^-Tt-^mtvymmzttztix^&im 

[00321 11 2(1 ry^-T&irsimito >mz 
&tfGWLmmMiz^i?*is*7A£m-&Lxmmtf*x'& 
&T>*-Tzmfei-&^mmM*mftm&7*-?®x' 
01 2izts^x. wmmi 2t,z&xzhJznmm. 
mm 2 1 tp^mit y >%zx'$> &*juhv>&2 3tT 

>^-T 2 2W\-Ufrhm.\^ *is*7M\L-£m3 

w&ifct & z tizxo mm*rz.X'$> h r -r £ w%. 
•?&i><r>x'$>&. 

[00 33] 01 3tc, 01 2T»BJiLfc*1IMBIHW& 
"T. 013Ji. T^^TS.L^T?my VK5:#tfWJS 

-Tzm&r&Gimmto&mftmzm^temmmM 



amm&£m-rmx'b$>. 01 3K£>wc. ^zm9x- 
mmLtz-mizm^^ti^mmmm^mmmbm-u 
ffittPfl**Tsrr. w\9kcr>nmmi. mtmizxm 
w 1 2«ii, #*itttx£ft • 1 0 

S-MfcU b-^9a<7)l5^iajg$r3 0~5 0X:*^5 
0~7 0*CfcU £££^*v^^b-£$S!l3 0£3r$ 

mmMiz^Ltz&izfoh. m\\m<r)**}-XMm 
fternvx-bz. 

[0034] VXtmMLttmilZ&^X . "W*5"> 

*s, v>iisttm±m8mm>bLxmMimi:m^xm 
WLtzw. zcom t )X'H^\ v y***i£istatttv 
htm^xizmm^mx-h^. s^tc isau^Bwii: 

[0035] 4fc, v^S^A, Wt^iJJ: 

txy yBaSiOgsbtrtr&i: Lx. ftMttMUffliz-ts&x 
-rzftmximLfctf^ znmvx-ti*^. ^wmm 
istAmzmnntzftm. -imm mtiz-mm) 
mxfrhftmm. ^m.mmmnmznLx-mtm& 
zmwt&ftw&xizmmx'Z h ztiitrnx-hh . 

[0036] 

[WHO**] JSLhKHHLfcidtc. *»W*fflv^ 

p nmmiomamt&K tx t>m$®tffiMit 

■T. PHI6.5K1 l(c. »iL<«7.5*^l 0 

*, izmmcomsx-h 0 , $ ^>t«±«j«tt zmm-? & r 
-rzzttfx'%&. 

[0037] WffltoitenSlimAt* Ty=e-T$:&A,tz 

[01] *miv>-mMmiz%&Gmmmmmftm 

[02] *mi<m?>mifem&%&wmmM!mft 
mz^-trnx-foz. 

[03] *?&0JI<O3!*fefcfc{tS . y V-fk-^^cO 

<r>fflfe-{k<7)%.mtt^-tfflx'$>& . 
[04] *-i>^cfc(t?.S}5fi^s^. y>ii*) 

— ^]5r*-r0T'S>i>. 

[05] -7^v"7A^jDfii: pHi:co(ig^5:^-r0 

[06 ] y ssgcoii^bi: p Htcom&z^'fm 
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[08] bh-kmz*>tfz>m&(7)3Qum£ftmT-x 
[09 3 ^smtfimaixh. ^to&smmto^ 
[0103 ^wmm^mm^ h ^wmmim 

[0in *minm<ommmiz & & ^tsgBSBajayi 
*a t « v ^^^K«!t4!iMa^«^siMMft^-r0T'S) 

[0123 *«nji<ofl&<o£ft0»fc* & ^flgJigi^JJUl 



*jSft*-r0TS>i». 

[0133 *wnv>m<?>&mm iz%& immsmmm 
ttim^ti&immwm3mt:7*-tmx'$>&. 

8-mtm 

9a-fc— * 

1 0a"«tttgte!H3 

2 1 a-£ftaaWfc£fll 
2 1 b-4*»jyt*« 
2 2-T^t— T 

2 4-11 VWT?7*-l'V2±T> : Z-*7J± 

3 i - 'J y Kftqm^WBm 4 fc«±*t« 'J >l£Ja 



[013 
Hi 



30 



(DMA. ATP, 



?1a- 



?1b 



ifeWilWbTVfe 




6.5~11 



(MAP) 



24 



!(7) 002-1 53846 (P200 2-1 53846A) 



[H23 
02 



31 



A 



30 



S 21a- 
21 



23 



p HISS 



1 



6.5- 



11 ^ 



10a 



>Lz: 



22 



I 



(MAP) 



24 



[05] 



EI5 




0.0 2.5 5.0 

Mg(OH)2^AQS[g/L] 



7.5 



[06] 



EG 




10 11 



!(8) 002-1 53846 ( P 2 0 0 2 - 1 5 3 84 6 A ) 



[03] 
33 



1 : ±*g >ft**o-r»<b 



OH OH 

I 1$<M* | 

R-O-P-O-R' + H 2 0 — ► H - O-P-O-H + ROH + R ■ OH 

II II 

o o 



21b 



23 



&&2 : ±<tom.mb-£®><DSJ}%it 



R 

I 



-NH-CH-CO- + H 2 0 



NH 3 + i?CH 2 COOH 



21a 



'22 



30 22 23 

\ \ \ 

Wg(OH) 2 +NH 3 +H 3 P0 4 
^Uifc 1:1:1 



24 

/ 

— MgNH 4 P0 4 +2H 2 0 

MAP 

magnesium 
ammonium 
phosphate 



!(9) 002-153846 (P2002-153846A) 



[04] 
EI4 



100 <3&tr.*) 









BSJJA 




U 


JSCS- 




U > 


9 


9 


9 


9 


9 


9 


ng 


rag 


rs.o 


3.4 


4.6 


16.? 


0. 8 


0.5 


480 


33 







>J > 




14 


31 




0. 034 


0. 001 



I 4, 









rr mu 






0. 033 


0. 034 




14 


u 


54.3 


4*l3«fcl;:&«fcttM(g) 




1.023 


t. at 



40 

^ 30 

O 

| 20 
0 



t07] 



H7 



P04 
NH4 



20 40 60 80 
Mg(OH)?.aS/jni[mmol/L] 



[08] 
na 



^ 100- 

J 

?? 50- 



12 15 

Bft[sJ] 



(*L 0) 102-1 53846 (P2002-1 53846A) 



[09] 




9a 



1U it 



Ml 30— 50*C 



\ II 



9b 



[HI 0] 




Til 30~5CTC 



(&1) )02-l 53846 (P2002-153846A) 



[HI 1 ] 




[HI 2] 
01 2 



12 

23 



z 



22 









30 j pHSBSg 
\ 6.5—11 
\ ! A i 




t 






(MAP) 







<*L 2) )02-153846 ( P 2 0 0 2- 1 5 3 84 6A) 



[013] 




(51) Int. CI . 7 

C 0 2 F 11/02 
11/14 

C 0 5 B 9/00 
C 0 5 F 17/00 

17/02 ZAB 
F 2 6 B 11/14 



F I 

CO 5 B 
C05F 

F26B 
B09B 



9/00 
17/00 
17/02 
11/14 

3/00 



ZAB 

ZABD 
303M 



(##) 
4G078 
4H0 6 1 



F^-A(##) 3L113 AA07 AB02 AC08 AC58 AC67 
AC87 BA39 CA08 CB04 DA26 

4D004 AA02 AA03 AA04 AB05 BA04 
CA15 CA19 CA22 CA42 CA48 
CB04 CB28 CB32 CC08 CC11 
CC12 DA02 DA03 DA06 DA20 

4D059 AAOO AA07 AA08 AA19 BA01 
BA27 BD11 BH05 BH08 BJ03 
BK01 CA16 CC01 DA08 DA39 
DA56 EB05 EB06 

4G037 CA11 EA03 

4G066 AA16B AE02B CA29 CA41 
DA15 

4G078 AA30 AB20 BA01 DA01 EA03 
4H061 AA02 AA03 BB30 BB32 CC47 
EE66 GG18 GG28 GG29 GG43 
GG49 HH42 HH50 LL22 



